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00 (57) Abstract: A system and method for determining processing capabilities (514) of devices in an electronic network (1 10) com- 
J~ prises a host device (112) that creates and locally registers one or more processor FCMs (427) that includes self-describing data (320) 
^1 from corresponding remote hosted devices (920) in the electronic network (110). A device application (312) from the host device 
^< (112) may then query the self-describing data (320) to determine relative processing capabilities (514) of the hosted devices (920) in 
_ order to perform a first-level load-balancing procedure. The device application (312) may also utilize the various processor FCMs 

(427) to determine current processing-load levels for the various hosted devices (920) to thereby perform a second-level load-bal- 
O ancing procedure. In addition, the device application (312) may utilize the processor FCMs (920) to perform one or more sniplet 

procedures in which hosted devices (920) may advantageously download and execute segments of software code from the device 
^* application (312) to assist in a particular task. 
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devices, digital set-top boxes for digital broadcasting, television sets, and 
audio playback systems. 

Managing and controlling a network of electronic devices may create 
substantial challenges for designers of electronic networks. For example, 
5 enhanced demands for increased functionality and performance may require 
more system processing power and require additional hardware resources 
across the network. An increase in processing or hardware requirements 
may also result in a corresponding detrimental economic impact due to 
increased production costs and operational inefficiencies. Furthermore, 
10 efficiently accessing the increased functionality may pose certain problems. 

Network size is also a factor that affects the control and management of 
an electronic network. Communications in an electronic network typically 
become more complex as the number of individual devices or nodes 
increases. Assume that a particular device on an electronic network is 
15 defined as a local device with local software elements, and other devices on 
the electronic network are defined as remote devices with remote software 
elements. Accordingly, a local software module on the local device may need 
to communicate with various remote software elements on remote devices 
across the electronic network. However, successfully managing a substantial 
20 number of electronic devices across a single network may provide significant 
benefits to a system user. 

Furthermore, enhanced device capability to perform various advanced 
processing functions may provide additional benefits to a system user, but 
may also place increased demands on the control and management of the 
25 various devices in the electronic network. For example, an enhanced 

electronic network that effectively accesses, processes, and displays digital 
television programming may benefit from efficient network management 
techniques because of the large amount and complexity of the digital data 
involved. 

30 In addition, the presence of electronic devices with extended processing 

capabilities and functionality may present a need for creating efficient 
techniques to allow discovery of the extended capabilities by various software 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a system and method are 
disclosed for determining processing capabilities of devices in an electronic 
5 network. In one embodiment of the invention, initially, network software in a 
host device monitors the electronic network to determine whether a system 
user has recently connected a new device to the electronic network. If a 
system user has connected a new device to the electronic network, then the 
electronic network preferably generates a bus reset event to notify interested 
10 devices about the presence of the new device. In response, a software module 
in the host device preferably performs a device discovery process to learn 
about the new device. 

In accordance with one embodiment of the present invention, a DCM 
manager preferably performs the foregoing device discovery process by 
15 querying relevant configuration information stored in self-describing data 

(SDD) of the new device. In accordance with the present invention, the DCM 
manager may also concurrently discover relevant processing capabilities of 
the new device during the foregoing device discovery process. In alternate 
embodiments, the processing capabilities may be similarly discovered in a 
20 query procedure that is separate from the foregoing device discovery process. 

Next, the host device preferably begins to actively host the new device 
which therefore may be referred to as a hosted device. In certain 
embodiments, the DCM manager locally instantiates a new device control 
module (DCM) for controlling the hosted device. In accordance with the 
25 present invention, the DCM manager also preferably locally instantiates a 
processor functional control module (processor FCM) for interacting with the 
hosted device. Furthermore, the DCM manager preferably creates a 
processor FCM registration and a DCM registration to register the new 
processor FCM and the new DCM into a local registry. In accordance with 
30 the present invention, the foregoing processor FCM registration may include 
one or more processing capabilities obtained from the SDD of the hosted 
device or obtained from other appropriate sources 



BNSDOCID: <WO 



01258B7A1 I > 



< I IVISSSZLO" 



s 

o} aoiAap pa^soq qoBa jo spBOf Suissaooad aq} Sutreduioo pire SupBtireAa 
Aijbtiuiis Aq ssaooad SupuBreq-pBOj pAaj-puooas b uxiqpad Abut uopBoqddB 
3DTA3p aq} 'saoiAap pa;soq apTpynui jo asBo aq; uj. ^sb} guissaocid 
pajmbaj aq} uxiqpad ApApoajp cq papBoj AyiABaq °°* s T 3^T A3 P poisoq 
aqi jaq^aqA\ amuuapp ATsnoaSBiuBApB uaq* Abui uopBoqddB aoiAap aqx 

•pBoj (o/l) ;nd^no/;ndui ire puB 
'Pboj Aiouiaui b 'pBoj aossaoojd b 'oj patjraiq }ou si }nq 'apnpui Abui snreis 
pBoj-Supsaoojd }uaxino aqi 'luaunpoquia quo ui YiOd -iossaooad aqj bia 
uopBDijddB aotAap aqi 01 snreis pBoj-Supsaooad }uaxino b siutpaj ptre 'aoiAap 
paisoq aqi jo pBoj Supsaoojd }uajjno aq} samuua^ap uaqi jazAjBire pBoj 
aqx aaiAap paisoq aip ui jazAreire pBOT. b o} isanbaa pBOT~}aS aqi sare§Bdoad 
AiqBjajaad ]/^OA -iossaoojd aq; jo aynpoui SinpBoi 13 'asuodsaa ui aoiAap 
paisoq aq} jo snreis pBoj-Suissaoojd juaxino b auiuuaiap 0} ysiQA Jossaoojd 
aqi oi }sanbaj pBopjaS b s^xuisubjj osre abui uopBoqddB aopap aqx 
sapinqBdBo Suissaooad aApBpj jpq; uo pasBq saoiAap paisoq arepdoaddB 
isoui aq} auiuuaiap 0} aoiAap paisoq qoBa jo sapijiqBdBo Smssaoojd 
aq} guireduioo ptre gmrenreAa Aq ssaoojd gupuBreq-pBOf PA3T-}sjij b 
uijqjjsd XpnoaSB^UBApB uaq; Abui uopBoqddB aoiAap aqx -^JOAv^au oiucpoap 
aq} uiojj saoiAap paisoq apTpjnui }soq Abui aoiAap }soq aq} 'sasBo Aubui uj 
-5jsb} guissaoojd psqnbaj aq} uuojjad 0} sapijiqBdBo guissaoojd }uapyiris SBq 
aoiAap pa}soq aq} jaq}aqA\ auiuua}ap uaq} Abui uopBoiyddB aoiAap aqx 

aoiAap 3}ouiaj aq} jo sapqiqBdBo guissaoojd }UBAapj 
auiuiBxa 0} aoiAap aiouiaj aq} jo Brep guiqijosap-jps aq} Aianb Apoajip 
0} jossaoojd aq} azupn Abui uoqBoqddB aaiAap aqj 'Ap^Buaaqy - 30T A9 P 
paisoq aq} jo saiqnq^dBa jossaoojd ^UBAapj auiurexa uoqBJ^siSaj yq,OA 
jossaoojd aq; ui isi\ a^nqupB jaioj jossaoojd b Aaanb osre Abui uoqBoqddB 
aoiAap aqx aoiAap paisoq paaisap aq^ jo nOA Jossaoojd aq} 01 guipuodsajjoo 
uoqBJjsigaj 1^0^ aossaooad b jo; AqsiSaj reoo^ aq; Aianb Abui ApBjajajd 
uopBaqddB aoiAap aq^ 'siuauiqDoquia ure^jao uj ->tsb} Suissaaojd JBinapxed 
b uuojjad o? aoiAap paisoq uaAiS b ajinbaj Abui (aynpoui ajBMyos aaq^o 
Aire jo) uopBDqddB aoiAap b 'uopuaAui ^uasajd aq^ ipiA\ aouBpjoooB u\ 



S6UZ/00SO/XDd 



L88SZ/IQ OAV 



WO 01/25887 



PCT/US00/27195 



determine the most appropriate hosted devices based on relative processing 
loads. 

In accordance with the present invention, the device application may 
also advantageously utilize the processor FCM to perform a sniplet procedure 
5 using the hosted device. A sniplet preferably includes one or more segments 
of executable software code for assisting with a particular task. The device 
application preferably may transmit one or more sniplet commands to the 
processor FCM which responsively causes a capable hosted device to 
download the sniplet and perform a corresponding action. For example, the 
10 sniplet commands may include, but are not limited to, a load_sniplet 
command, a start_sniplet command, a synch_sniplet command, a 
stop_sniplet command, an unload_sniplet, and a status command. For all 
the foregoing reasons, the present invention thus determines and effectively 
utilizes the processing capabilities of devices in an electronic network. 

15 
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FIG. 10 is a flowchart of method steps for determining processing 
capabilities, in accordance with one embodiment of the present invention. 
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smaller number of devices than the four devices (device A 1 12(a) through 
device D 112(d)) shown in the FIG. 1 embodiment. 

In the FIG. 1 network 1 10, device A 1 12(a), device B 1 12(b), device C 
1 12(c), and device D 1 12(d) preferably communicate with each other through 
5 a commonly- shared network bus 120. In the FIG. 1 embodiment, network 
bus 120 is preferably implemented according to the IEEE 1394 
interconnectivity standard. However, in alternate embodiments, other 
appropriate and compatible interconnectivity standards are also 
contemplated for use in conjunction with the present invention. 
10 In the FIG. 1 embodiment, network 110 may preferably be configured 

to operate in accordance with the Home Audio/ Video Interoperability (HAVi) 
core specification (version 1.0 beta, at www.HAVi.org) which is hereby 
incorporated by reference. Therefore, device A 1 12(a), device B 1 12(b), device 
C 1 12(c), and device D 112(d) may be implemented as various types of 
15 consumer electronics devices, including, but not limited to, personal 

computers, digital video disk devices, television sets, audio reproduction 
systems, video tape recorders (VCRs), and set- top boxes for digital video 
broadcasting. However, in various alternate embodiments, network 110 may 
readily be implemented as any appropriate electronic network configured to 
20 permit communication between any desired types of electronic devices. 

In the FIG. 1 embodiment, the various electronic devices that form part 
of network 110 preferably include the following four categories of electronic 
devices: full devices (FD), intermediate devices (ID), base devices (BD), and 
legacy devices (LD). The foregoing four categories of electronic devices (FD, 
25 ID, BD, and LD) are further discussed below in conjunction with FIGS. 2 and 
3. In alternate embodiments of the present invention, network 110 may 
readily include various other categories of electronic devices in addition to, or 
instead of, the four categories of FD, ID, BD, and LD. 

30 Referring now to FIG. 2, a block diagram for one embodiment of an 

exemplary device 112 from FIG. 1 is shown, in accordance with the present 
invention. In the FIG. 2 embodiment, device 112 preferably includes, but is 

10 
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In the FIG. 3 embodiment, network software 316 preferably includes 
one or more software elements that are executed by processor 212 to 
advantageously permit device 1 12 to communicate and cooperate with other 
devices in network 110. The contents and functionality of network software 
5 316 are further discussed below in conjunction with FIG. 4. 

Self-describing data (SDD) 320 preferably includes various types of 
relevant information regarding device 112. For example, SDD 320 may 
include information specifying the manufacturer, model, version, serial 
number, and other fixed data that specifically corresponds to device 112. 
10 Device driver 318 preferably includes appropriate software instructions that 
permit device 112 to communicate with network bus 120 (FIG. 1). 

In the FIG. 3 embodiment, platform- specific API 322 provides an 
interface that preferably permits network software 316 to communicate with 
vendor-specific platform 324. In the FIG. 3 embodiment, vendor- specific 
15 platform 324 may include basic operating system software for supporting 
low- level operations of device 112. 

The FIG. 3 embodiment of memory 216 typically corresponds to a full 
device (or FD, as discussed above in conjunction with FIG. 1) that preferably 
includes a complete set of network software 316 to permit optimal 
20 compatibility and functionality with network 110. Alternately, memory 216 
may correspond to an intermediate device (ID) which includes only a reduced 
set of software elements from network software 316. In contrast, a base 
device (BD) is preferably hosted on network 110 by a full device or an 
intermediate device, and therefore typically does not include network software 
25 3 16. A base device, however, preferably does include self-describing data 320 
and a device driver 318. 

A legacy device (LD) may be defined as a device that does not comply 
with the architectural specifications of network 110 and network software 
316. Legacy devices typically were designed and manufactured prior to the 
30 design and implementation of network 110 and network software 316. 

Therefore, a legacy device is preferably hosted on network 1 10 by a full device 
or an intermediate device, and typically does not include network software 

12 
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network 110. In accordance with the present invention, registry 412 may 
also include a remote registry list that identifies all remote registries on 
network 110. 

In the FIG. 4 embodiment, event manager 414 preferably serves as a 
5 network-event notification service to notify various software elements (that 
have previously subscribed for notification) about the occurrence of a 
specified network event, such as a change in a software element or a change 
in network 1 10. DCM manager 416 is preferably responsible for installing 
and removing DCMs 422 on full devices or intermediate devices. Stream 
10 manager 418 is preferably responsible for managing real-time transfer of data 
and other information between various functional components of network 
110. 

In the FIG. 4 embodiment, resource manager 420 preferably facilitates 
the sharing of various resources and scheduling of various actions in network 

15 110. A device control module (DCM) 422 preferably includes a software 

element that is used to control a specific associated device on network 110. 
A given DCM 422 preferably includes one or more directly-corresponding 
functional control modules (FCM s) 423 that each control a specific functional 
component within the particular device 112 that corresponds to the FCM 

20 423. A full device or an intermediate device may preferably host a DCM 422 
to control a remote base device or a remote legacy device on network 110. In 
the FIG. 4 embodiment, messaging system 424 is preferably responsible for 
bi-directionally transferring various messages between the software elements 
of network software 316. Communication media manager (CMM) 426 

25 coordinates and manages asynchronous and isochronous communications 
through device driver 318 onto network bus 120. In accordance with the 
present invention, processor FCM 427 preferably may be utilized to 
communicate with a corresponding hosted device to determine various 
processing capabilities. The functionality and utilization of processor FCM 

30 427 is further discussed below in conjunction with FIGS. 6 through 10. 

Network software 316 preferably performs a number of significant and 
related operations whenever a particular device is removed from, or added to, 

14 
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a processor capability, a memory capability, and an input/ output (I/O) 
capability. In addition, processing capabilities 514 may include a sniplet 
capability that indicates whether the corresponding device is capable of 
downloading and running sections of program code called sniplets, as 
5 discussed below in conjunction with FIGS. 9 and 10. 

In the FIG. 5 embodiment, the foregoing processor capability may 
include information about the processor of the corresponding device, 
including processor type and machine instructions per second (MIPS) rating. 
Alternately, processor capability may be a scalar numerical rating (for 
10 example, a rating on a scale of one to ten) that may be referenced to a 

corresponding table by an interested entity in network 110. Similarly, the 
foregoing memory capability may include detailed information on memory 
size, speed, and configuration, or alternately be implemented as a scalar 
numerical rating. The I/O capability may include relevant input/ output 
15 information such as whether the corresponding device is able to read/ write 
on the particular network bus (for example, the IEEE 1394 serial bus). 

In certain embodiments, the processor capability (P), the memory 
capability (M), and the I/O capability (I) may be combined into a combined 
processing capability rating value (R) that is preferably weighted based on the 
20 relative importance of the various capabilities. In the FIG. 5 embodiment, the 
combined processing capability rating value (R) may be weighted in a 3-2-1 
ratio according to the following formula: 



R= 3(P) + 2(M) +1(1) 

25 

In alternate embodiments, the combined processing capability rating value 
may be calculated with capacity variables in addition to, or instead of, those 
of the FIG. 5 embodiment. Similarly, in alternate embodiments, the 
weighting ratio may also be different that that of the FIG. 5 embodiment. The 
30 utilization of processing capabilities 514 is further discussed below in 
conjunction with FIG. 8. 

16 
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the present invention. The utilization of sniplets is further discussed below 
in conjunction with FIGS. 9 and 10. 

In accordance with the present invention, processor FCM 426 also 
includes a loading module 616 that a local software module (such as device 
5 application(s) 312 or any other software element in network software 316) 
may utilize to determine current processor loading characteristics of a remote 
hosted device. The utilization of loading module 616 is further discussed 
below in conjunction with FIGS. 9 and 10. 

10 Referring now to FIG. 7, a diagram for one embodiment of the FIG. 4 

registry 412 is shown, in accordance with the present invention. In the FIG. 
7 embodiment, registry 412 preferably includes an element registration 1 
(712(a)) through an element registration N (712(c)). Registry 412 also 
preferably includes a processor FCM registration 712(d) and a DCM 

15 registration 712(e). Each FIG. 7 element registration 712(a) through 712(c) 
preferably corresponds to a local software element in local device 112. For 
example, any one of element registration 512(a) through 512 (c) may uniquely 
correspond to an associated software element from network software 316 
(FIG. 4). 

20 In the FIG. 7 embodiment, each element registration 712(a) through 

712(c) preferably includes a software element identifier (SEID) and a 
corresponding attribute list. Therefore, element registration 1 (712(a)) 
through element registration N (712 (c)) each preferably include a 
corresponding respective SEID 1 (714(a)) through SEID N (714(c)), and a 

25 associated respective attribute list 1 (716(a)) through attribute list N (716(c)). 
In alternate embodiments, registry 412 may readily be configured to include 
various components in addition to, or instead of, those shown in the FIG. 7 
embodiment. 

In the FIG. 7 embodiment, each SEID 1 (714(a)) through SEID N 
30 (714(c)) preferably includes a global unique identifier (GUID) and a software 
element local handle (SELH) that are used to uniquely identify a specific 
software element in network 1 10. Attribute list 1 (716(a)) through attribute 
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In the FIG. 7 embodiment, registry 412 may advantageously be utilized 
during communications between various software elements (including 
applications 312) in network 110. In order to send a message to a target 
element in network 1 10, a source element (such as an application 312) 
5 preferably identifies the target element by using the corresponding SEID 714 
of that target element. In network 110, the source element preferably obtains 
the correct SEID 714 of the target element by accessing, from registry 412, 
the appropriate element registration 712 that uniquely corresponds to the 
target element. Once a source element locates an SEID 714 for a target 
10 element using any appropriate examination technique, then the source 
element may use the located SEID 714 to communicate with the 
corresponding target element via messaging system 424 (FIG. 4). 

Referring now to FIG. 8, a flowchart of method steps for instantiating 

15 and registering a processor FCM 427 is shown, in accordance with one 

embodiment of the present invention. In the FIG. 8 embodiment, in step 810, 
network software 216 monitors network 1 10 to determine whether a system 
user has recently connected a new device to network 110. 

If a system user has connected a new device to network 110, then, in 

20 step 812, network 1 10 preferably generates a bus reset event to notify 

interested devices 112 about the presence of the new device. In step 814, a 
local DCM manager 416 of network software 316 preferably performs a device 
discovery process for the new device. 

In the FIG. 8 embodiment, DCM manager 416 preferably performs the 

25 foregoing device discovery process by querying various relevant configuration 
information stored in self-describing data (SDD) 320 (FIG. 3) of the new 
device. In accordance with the present invention, DCM manager 416 may 
also concurrently discover relevant processing capabilities 514 relating to the 
new device during the foregoing device discovery process. For example, SDD 

30 320 may include various types of processing capabilities 514, as discussed 
above in conjunction with FIG. 5. In alternate embodiments, the processing 
capabilities 514 may be discovered in a queiy procedure that is separate from 

20 
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capabilities for multiple hosted devices in network 110. Host device 112 may 
thus select the most capable and least heavily-loaded hosted device to 
perform a given processing task to thereby facilitate efficient processing-load 
balancing across network 110. 

In the FIG. 9 embodiment, if device application 312 (or any other 
software module) requires a given hosted device 920 to perform a particular 
processing task, then device application 312 preferably queries registry 412 
for a processor FCM registration 712(d) corresponding to the processor FCM 
427 of the given hosted device 920. Device application 412 may also query 
processor FCM attribute list 716(d) for relevant processor capabilities. 
Alternately, device application 412 may utilize processor FCM 427 to directly 
query self-describing data 320 of remote device 920 to obtain relevant 
processing capabilities 514. 

Device application 320 may then determine whether hosted device 920 
has sufficient processing capabilities 514 to perform the required processing 
task. In the case of multiple hosted devices, device application 320 may 
perform a first-level load-balancing process by similarly evaluating and 
comparing the processing capabilities of each hosted device to determine the 
most appropriate hosted devices based on relative processing capabilities. 

Device application 320 may also transmits a getjoad request to 
processor FCM 427 to determine the current processing load in hosted device 
920. In response, loading module 616 of processor FCM 427 preferably 
propagates the get-load request to load analyzer 922 of hosted device 920. 
Load analyzer 922 then determines the current processing load of hosted 
device 920, and returns a current processing-load status to device 
application 312 via processor FCM 427. 

In the FIG. 9 embodiment, the current processing-load status 
preferably may include one or more fields that correspond to various types of 
processing loads of the corresponding hosted device 920. In the FIG. 9 
embodiment, the current processing-load status may include, but is not 
limited to, a processor load, a memory load, and an input/output (I/O) load. 
In certain embodiments, the processor load, the memory load, and the I/O 
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synch_sniplet command, a stop_sniplet command, and unload_sniplet, and a 
status command. 

In the FIG. 9 embodiment, the load_sniplet command causes processor 
FCM 427 to transfer a designated sniplet 924 from device application 312 to 
5 hosted device 920. The load_sniplet command preferably includes a pointer 
to the desired sniplet 924 of device application 312, and various parameter 
values such as the amount of processor loading that executing the particular 
sniplet will add to hosted device 920. Hosted device 920 preferably returns a 
sniplet identifier (sniplet ID) to device application 312 via processor FCM 427. 
10 The start_sniplet command causes hosted device 920 to begin 

executing the downloaded sniplet 924, and preferably includes the foregoing 
sniplet ID and an associated parameter array. The synch_sniplet command 
allows device application 312 to synchronize to the current sniplet execution 
process, and obtain a sniplet result based on the particular task of the 
15 executed sniplet 924. The synch_sniplet command preferably includes the 
sniplet ID and an array pointer. 

The stop_sniplet command causes hosted device 920 to stop executing 
the current sniplet 924, and preferably includes the sniplet ID. The 
unload_sniplet command causes hosted device 920 to unload the current 
20 sniplet 924, and preferably includes the sniplet ID. The status command 
causes hosted device 920 to provide a current status corresponding to the 
downloaded sniplet 924, and preferably includes the sniplet ID. In 
accordance with the foregoing sniplet procedure, device application, may 
therefore advantageously provide and control selectable segments of software 
25 code through processor FCM 427 for execution .by hosted device 920. 

Referring now to FIG. 10, a flowchart of method steps for 
determining processing capabilities is shown, in accordance with one 
embodiment of the present invention. The FIG. 10 method is described in the 
30 context of a single hosted device 920. However, in certain embodiments, host 
device 112 may similarly utilize the FIG. 10 method to compare individual 
processing capabilities for multiple hosted devices in network 1 10. Host 

24 
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If hosted device 920 is lightly loaded, then the FIG. 10 process 
advances to step 1024. However, if hosted device 920 is heavily loaded, then, 
in step 1026, device application 312 determines whether to proceed with the 
FIG. 10 process. During step 1026, if the FIG. 10 process is simultaneously 
5 being performed on multiple hosted devices, then device application 312 may 
advantageously make a second-level evaluation of the relative processing 
loads of the various hosted devices before deciding whether to proceed in step 
1026, in order to facilitate efficient load balancing across network 110. 

In step 1026, if device application 312 determines not to proceed, then 
10 the FIG. 10 process terminates. However, if device application 312 

determines to proceed, then, in step 1024, device application 312 initiates the 
processing task on hosted device 920 through processor FCM 427. In step 
1028, device application 312 determines whether a sniplet procedure is 
required, as described above in conjunction with FIG. 9. 
15 If a sniplet procedure is not required, then the FIG. 10 process 

advances to step 1032. However, if a sniplet procedure is required, then, 
assuming that hosted device 920 supports the sniplet procedure, in step 
1030, device application 312, processor FCM 427, and hosted device 920 
cooperate to perform the sniplet procedure. Finally, in step 1032, device 
20 application 312, processor FCM 427, and hosted device 920 continue to 

perform the current processing task until its completion, and then the FIG. 
10 process terminates. 

The invention has been explained above with reference to a preferred 
25 embodiment. Other embodiments will be apparent to those skilled in the art 
in light of this disclosure. For example, the present invention may readily be 
implemented using configurations and techniques other than those described 
in the preferred embodiment above. Additionally, the present invention may 
effectively be used in conjunction with systems other than the one described 
30 above as the preferred embodiment. Therefore, these and other variations 
upon the preferred embodiments are intended to be covered by the present 
invention, which is limited only by the appended claims. 
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6. The system of claim 1 wherein a host device (112) creates and locally - 
registers said processor FCM (427) to include self-describing data (320) from 
said remote device (920), and wherein a device application (312) utilizes said 
processor FCM (427) to query said self-describing data (320) for determining 
5 said processing capabilities (514) in order to perform a first-level load- 
balancing procedure, said device application (312) also utilizing said 
processor FCM (427) to obtain a current processing-load status from said 
hosted device to thereby perform a second-level load-balancing procedure. 

10 7. The system of claim 1 wherein a DCM manager (416) performs a device 
discovery procedure following a connection of said remote device (920) to said 
electronic network (110), said DCM manager (416) examining self-describing 
data (320) in said remote device (920) to learn about said processing 
capabilities (514) during said device discovery procedure. 

15 

8. The system of claim 7 wherein said DCM manager (416) instantiates 
said processor FCM (427) to interact with said remote device (920) on said 
electronic network (110), said processor FCM (427) including at least one of a 
processor manager (612), a sniplet manager (614), and a loading module 

20 (616). 

9. The system of claim 8 wherein said DCM manager (416) creates a 
processor FCM registration (712(d)) in a local registry (412), said processor 
FCM registration (712(d)) including said processing capabilities (514) from 

25 said self-describing data (320). 

10. The system of claim 1 wherein said processing capabilities (514) 
include at least one of a processor capability, a memory capability, and an 
input/ output capability, said processing capabilities (514) each being 

30 represented by a scalar numerical value. 
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17. The system of claim 16 wherein said current processing-load status 
includes a processor load, a memory load, and an input/ output load that 
each are represented by a scalar numerical value, said processor load, said 
memory load, and said input/ output load being combined into a weighted 

5 processing-load rating in which said processor load is weighted as three, said 
memory load is weighted as two, and said input/ output load is weighted as 
one. 

18. The system of claim 16 wherein said device application (312) performs 
10 a second-level load-balancing procedure by comparing said current 

processing-load status for a plurality of remote devices (920) in said 
electronic network (110), and identifying lightly-loaded devices for performing 
said processing task. 

15 19. The system of claim 1 wherein a device application (312) in a host 

device (112) utilizes said processor FCM (427) to perform a sniplet procedure 
whereby said remote device (920) downloads and executes one or more 
sniplets (924) of software code that are provided by said device application 
(312) for assisting in said processing task. 

20 

20. The system of claim 19 wherein said device application (312), said 
processor FCM (427), and said remote device (920) cooperate to perform 
sniplet commands that include at least one of a load-sniplet command, a 
start_sniplet command, a synch_sniplet command, a stop_sniplet command, 
25 an unload_sniplet command, and a status command. 
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27. The method of claim 21 wherein a DCM manager (416) performs a 
device discovery procedure following a connection of said remote device (920) 
to said electronic network (110), said DCM manager (416) examining self- 

5 describing data (320) in said remote device (920) to learn about said 
processing capabilities (514) during said device discovery procedure. 

28. The method of claim 27 wherein said DCM manager (416) instantiates 
said processor FCM (427) to interact with said remote device (920) on said 

10 electronic network (1 10), said processor FCM (427) including at least one of a 
processor manager (612), a sniplet manager (614), and a loading module 
(616). 

29. The method of claim 28 wherein said DCM manager (416) creates a 
15 processor FCM registration (712(d)) in a local registry (412), said processor 

FCM registration (712(d)) including said processing capabilities (514) from 
said self-describing data (320). 

30. The method of claim 21 wherein said processing capabilities (514) 
20 include at least one of a processor capability, a memory capability, and an 

input/ output capability, said processing capabilities (514) each being 
represented by a scalar numerical value. 

31. The method of claim 30 wherein said processor capability, said memory 
25 capability, and said input/ output capability are combined into a weighted 

processing capability rating in which said processor capability is weighted as 
three, said memory capability is weighted as two, and said input/output 
capability is weighted as one. 

30 32. The method of claim 21 wherein a device application (312) in a host 
device (112) on said electronic network (110) queries a local registry (412) to 
locate said processor FCM (427) to perform said processing task. 

32 
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38. The method of claim 36 wherein said device application (312) performs 
a second-level load-balancing procedure by comparing said current 
processing-load status for a plurality of remote devices (920) in said 
electronic network (110), and identifying lightly-loaded devices for performing 
5 said processing task. 



10 



15 



39. The method of claim 21 wherein a device application (312) in a host 
device (112) utilizes said processor FCM (427) to perform a sniplet procedure 
whereby said remote device (920) downloads and executes one or more 
sniplets (924) of software code that are provided by said device application 
(312) for assisting in said processing task. 

40. The method of claim 21 wherein said processor FCM (427) is 
implemented as part of said remote device (920). 



41. A computer-readable medium comprising program instructions for 
determining processing capabilities (514) in an electronic network (110) by 
performing the steps of: 

connecting a remote device (920) to said electronic network (110) for 
20 performing a processing task; 

determining said processing capabilities (514) of said remote device 

(920) with a processor FCM (427); and 
controlling said processor FCM (427) with a processor device. 

25 42. A system for determining processing capabilities (514) in an electronic 
network (110), comprising: 

means for connecting a remote device (920) to said electronic network 

(110) for performing a processing task; 
means for determining said processing capabilities (514) of said remote 
30 device (920); and 

means for controlling said means for determining said processing 
capabilities (514). 

34 
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